Tables of critically compiled wavelengths, energy levels, line classifications, and transition probabilities are given for spectra of ionized neon ͑Ne V-Ne VIII͒ in the region 55-170 Å. These tables provide data of interest for the Emission Line Project in support of analysis of astronomical data from the Chandra X-Ray Observatory. They will also be useful for the diagnostics of plasma encountered in fusion energy research. The transition probabilities were obtained mainly from recent sophisticated calculations carried out with complex computer codes. © 2004 by the U.S. Secretary of Commerce on behalf of the United States. All rights reserved.
Introduction
The Chandra X-Ray Observatory was designed to observe x rays from high-energy regions of the universe, as for example remnants of exploded stars. It was launched by the Space Shuttle Columbia in July 1999. In previous Parts I ͑S͒, II ͑Si͒, and III ͑Mg͒ of this series 1-3 of papers containing data for the Chandra X-Ray Observatory, we presented data for S VIII-S XIV, Si VI-Si XII, and Mg V-Mg X in the 20-170 Å region. This is the region covered by the Low Energy Transmission Grating on the observatory. These tables are compiled to assist the Emission Line Project situated at the Smithsonian Astrophysical Observatory. The present tables provide data for the cosmically abundant element Ne in the region 55-170 Å. These tables will also be of use for diagnostics of plasmas found in fusion energy research devices such as tokamaks.
The wavelengths in the tables are Ritz-type values derived from experimental energy level values in the NIST Atomic Spectra Database ͑ASD͒. 4 That is, the wave number of a particular transition is found as the difference of the values of the combining energy levels in cm Ϫ1 , and the wavelength in vacuum is the reciprocal of the wave number. Only transitions are considered for which experimental energies are known for both lower and upper levels. The ionization energies given in the text portion for each ion are taken from ASD. The values in cm Ϫ1 were converted to electron volts 5 with the factor 1 eV/hcϭ8065.544 77͑32͒ cm Ϫ1 . In compiling the transition probabilities we selected only values obtained with the most advanced theoretical and experimental methods. Our general evaluation criteria were those that have been developed at NIST. 6, 7 We normally list here only values having estimated uncertainties of Ϯ50% or less. A few exceptions have been made for important lines. Because of the limited amount of experimental results available for highly ionized ions, we had to rely on theoretical data for most transitions.
The most extensive source of theoretical data was the Opacity Project ͑OP͒, 8 which has produced multiplet f values for the spectra of many elements. However, since the OP calculations do not include spin-orbit interactions they generally do not provide values for individual lines of a finestructure multiplet. Therefore, for the present compilation the OP values for LS multiplets were decomposed into their LSJ fine structure components using LS coupling rules. 9 For the present light ions LS coupling should generally be a fairly good approximation. Where this is clearly not the case we have used results of calculations that do include spin-orbit and other relativistic effects. Tachiev and Froese Fischer have performed calculations for Be-, B-, and C-like ions with the multiconfiguration Hartree-Fock ͑MCHF͒ 10 method with Breit-Pauli corrections and have made their results available on the World Wide Web. Aggarwal has carried out extensive calculations for C-like ions 11 with the configuration interaction code-version 3 ͑CIV3͒. 12 Vilkas and co-workers applied many-body perturbation theory including Breit-Pauli corrections to obtain transition probabilities for C-like ions. 13 For the Be-and B-like ions, the data of Safronova and coworkers were found to be very useful. 14 -16 These calculations were performed using the relativistic many-body perturbation theory ͑MBPT͒. For Li-like neon most of the transition probabilities were taken from the OP results. For comparative purposes, data from many other sources were also used in our work.
In order to put the uncertainty estimates of transition probabilities for the present compilation on a firmer basis, we made graphical and numerical comparisons of the results of different advanced calculations for as many transitions as possible, regardless of wavelength. We then selected data for the Chandra spectral range 55-170 Å. To fit the data into systematic trends, or deviations from them, we found the theoretically predicted scaling of data along isoelectronic sequences to be useful. If available, we always selected data from detailed configuration-interaction calculations with intermediate coupling. Usually these calculations were performed for transitions to the ground state or between low excited configurations. For transitions involving high-lying configurations, only OP data are available. For the stronger transitions of many spectra, good agreement exists between the OP data and data from more detailed calculations that consider spin-orbit interactions. However, large disagreements are often observed for weaker transitions when appreciable cancellation of positive and negative components of the transition integral is encountered. The agreement between the OP calculations and various relativistic calculations becomes worse for transitions between levels where one or both are appreciably mixed due to breakdown of LS coupling. Samples of graphical and numerical comparisons in support of the assessment procedure were given in previous parts 1-3 of this series of papers.
Arrangement of the Tables
The tables are ordered by increasing ionization stage. Individual lines are arranged in order of wavelength. For each transition we give the wavelength, the energy of the lower level ͑i͒, the energy of the upper level ͑k͒, the level designations, and the statistical weights of the levels (gϭ2Jϩ1). In some cases the designations in ASD are given with a question mark. In the present tables we omitted these question marks because the designations were confirmed by later calculations in Refs. 8, 10-16. If an energy level were given in ASD with a question mark to indicate that it is uncertain, we have retained the question mark and have added it to the Ritz wavelength as well. Levels whose values are noted with a ϩx, ϩv, ϩs, ϩ etc. are not connected to the main system of levels by observed transitions. The level values have been estimated by theoretical methods so that these unknown quantities x, v, s.... will be minimized. All of the present values are for electric dipole transitions, E1.
Following the statistical weights, we give the transition probability for spontaneous emission A ki ͑in units of 10 8 s Ϫ1 ), the oscillator strength f ik ͑dimensionless͒, the line strength S in atomic units ͑a.u.͒, and log g i f. For electric dipole transitions, E1, 1 a.u.ϭa 0 2 e 2 ϭ7.188ϫ10 Ϫ59 m 2 C 2 , where a 0 is the Bohr radius, and e is the electron charge. For conversion factors and more details on the units, see Wiese et al. 6 The power of 10 is indicated by exponential notation ͑EϪ02 indicates 10 Ϫ2 ). Finally, the estimated uncertainty and the references are given. The estimated uncertainty is indicated by the following code letters, which are the same as those used in earlier NIST publications: 6,7 A-uncertainty less than 3%, B-uncertainty less than 10%, C-uncertainty less than 25%, D-uncertainty less than 50%, and E-uncertainty greater than 50%.
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Ne V
Zϭ10
C I isoelectronic sequence
Ground state 1s 2 2s 2 2p 2 3 P 0 Ionization energy 1 018 000 cm Ϫ1 ͑126.22 eV͒ Data are tabulated for 106 transitions in the range from 109 to 169 Å. Transition probabilities for the 2s 2 2 p 2 -2s 2 2p3s and 2s 2 2p 2 -2s 2 2p3d arrays are mean values from MCHF 1 and CIV3 2 calculations. The other results are taken from the Opacity Project ͑OP͒. 3 OP provides, however, only multiplet values. These have been decomposed into fine-structure components assuming LS coupling, as indicated by the notation LS in the reference column. Data are tabulated for 236 transitions in the range from 86 to 169 Å. Transition probabilities for the 2s 2 2p -2s 2 3s, 2s 2 2p -2s 2 3d, and 2s2p 2 -2s2 p3s arrays are taken from MCHF calculations. 1 The other results are taken from the Opacity Project ͑OP͒. 2 OP provides, however, only multiplet values. These have been decomposed into fine-structure components assuming LS coupling, as indicated by the notation LS in the reference column. 
References
Ne V Ritz ͑Å͒ E i ͑cm Ϫ1 ͒ E k ͑cm Ϫ1 ͒ Configurations Terms J i -J k g i -g k A ki (10 8 s Ϫ1 ) f ik S ͑a.u.͒ log g i f Acc.Ne V-Continued Ritz ͑Å͒ E i ͑cm Ϫ1 ͒ E k ͑cm Ϫ1 ͒ Configurations Terms J i -J k g i -g k A ki (10 8 s Ϫ1 ) f ik S ͑a.u.͒ log g i f Acc.
Ne VI Ritz ͑Å͒ E i ͑cm Ϫ1 ͒ E k ͑cm Ϫ1 ͒ Configurations Terms J i -J k g i -g k A ki (10 8 s Ϫ1 ) f ik S ͑a.u.͒ log g i f Acc. Ref. 86.090 0 1 161 580 2s 2 2p -2s 2 6d 2 P ‫ؠ‬ -2 D 1/2-3/2 2-4 1.17Eϩ02 2.60EϪ02 1.48EϪ02 Ϫ1.283 C 2,LS 86.187 1 310 1 161 580 2s 2 2p -2s 2 6d 2 P ‫ؠ‬ -2 D 3/2-5/2 4 -6 1.40Eϩ02 2.34EϪ02 2.66EϪ02 Ϫ1.028 C 2,LS 86.187 1 310 1 161 580 2s 2 2p -2s 2 6d 2 P ‫ؠ‬ -2 D 3/2-3/2 4 -4 2.34Eϩ01 2.60EϪ03 2.95EϪ03 Ϫ1.983 D 2,LS 87.527? 0 1 142 500ϩe 2s 2 2p -2p 2 ( 1 D)3d 2 P ‫ؠ‬ -2 P 1/2-3/2 2-4 5.29Eϩ00 1.21EϪ03 7.00EϪ04 Ϫ2.615 D 2,LS 87.550? 0 1 142 200ϩe 2s 2 2p -2p 2 ( 1 D)3d 2 P ‫ؠ‬ -2 P 1/2-1/2 2-2 2.11Eϩ01 2.43EϪ03 1.40EϪ03 Ϫ2.314 D 2,LS 87.628? 1 310 1 142 500ϩe 2s 2 2p -2p 2 ( 1 D)3d 2 P ‫ؠ‬ -2 P 3/2-3/2 4 -4 2.63Eϩ01 3.03EϪ03 3.50EϪ03 Ϫ1.916 D 2,LS 87.651? 1 310 1 142 200ϩe 2s 2 2p -2p 2 ( 1 D)3d 2 P ‫ؠ‬ -2 P 3/2-1/2 4 -2 1.05Eϩ01 6.06EϪ04 7.00EϪ04 Ϫ2.615 D 2,LS 88.974 100 261ϩe 1 224 180ϩe 2s2p 2 -2s2p( 3 P ‫ؠ‬ )5d 4 P-4 D ‫ؠ‬ 1/2-1/2 2-2 3.32Eϩ02 3.94EϪ02 2.31EϪ02 Ϫ1.104 C 2,E i ͑cm Ϫ1 ͒ E k ͑cm Ϫ1 ͒ Configurations Terms J i -J k g i -g k A ki (10 8 s Ϫ1 ) f ik S ͑a.u.͒ log g i f Acc.
Ne VII
Zϭ10
Be I isoelectronic sequence Ground state 1s 2 2s 2 1 S 0 Ionization energy 1 671 792 cm Ϫ1 ͑207.28 eV͒ Data are tabulated for 132 transitions in the range from 65 to 160 Å. Transition probabilities for the 2s 2 -2s3p; 2s2p -2s3s, 2s2 p -2s3d, and 2p 2 -2s3 p arrays are taken from MCHF calculations. 1 Values for the 2s 2 -2p3s, 2s 2 -2p3d; 2s2 p -2p3 p, 2p 2 -2p3s, and 2p 2 -2p3d arrays were obtained with many-body perturbation theory ͑MBPT͒ 2 calculations. The other results are taken from the Opacity Project ͑OP͒. 3 OP provides, however, only multiplet values. These have been decomposed into fine-structure components assuming LS coupling, as indicated by the notation LS in the reference column. 
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Ne VII Ritz ͑Å͒ E i ͑cm Ϫ1 ͒ E k ͑cm Ϫ1 ͒ Configurations Terms J i -J k g i -g k A ki (10 8 s Ϫ1 ) f ik S ͑a.u.͒ log g i f Acc.
Ne VIII
Zϭ10
Li I isoelectronic sequence Ground state 1s 2 2s 2 S 1/2 Ionization energy 1 928 462 cm Ϫ1 ͑239.10 eV͒ Data are tabulated for 58 transitions in the range from 55 to 171 Å. Most of transition probabilities are taken from the Opacity Project ͑OP͒. 1 Transition probabilities for the 2p 2 P 3/2 ‫ؠ‬ -3s 2 S 1/2 and 2p 2 P 1/2 ‫ؠ‬ -3s 2 S 1/2 transitions are taken from calculations with many-body perturbation theory ͑MBPT͒. 2 OP provides, however, only multiplet values. These have been decomposed into fine-structure components assuming LS coupling, as indicated by the notation LS in the reference column. 
